Relationship between expression of cyclin D1 and impaired liver regeneration observed in fibrotic or cirrhotic rats.
The mechanisms responsible for impaired regenerative ability after hepatic resection observed in chronic liver disease are not fully understood. We have examined the relationships between an altered expression of cell cycle-related proteins in regenerating liver after partial hepatectomy and the impaired regenerative process observed in fibrotic and cirrhotic rats. We performed 70% partial hepatectomy in both control and porcine serum-induced fibrotic rats, and 45% partial hepatectomy in thioacetamide-induced cirrhotic rats because of the high mortality associated with 70% partial hepatectomy. Liver regeneration was monitored by proliferating cell nuclear antigen labeling index and the expression of G1 regulatory cell cycle-related proteins was determined by immunoblot analysis. Compared with controls, hepatocyte DNA synthesis, and induction of cyclin D1 and p21(CIP1) proteins were delayed but not suppressed in porcine serum-induced fibrotic rats and markedly inhibited in thioacetamide-induced cirrhotic rats. p27(KIP1) protein levels were unaffected by partial hepatectomy and did not differ among all three groups. Two distinct rat models of liver fibrosis and cirrhosis showed markedly different proliferative responses after partial hepatectomy. The delay or failure of cyclin D1 induction, but not the increase of p21(CIP1) or p27(KIP1) might be responsible for their impaired liver regeneration.